Series SNF/SNG 
Circuits Summary 



SERIES SNF/SNG 

TTL INTEGRATED CIRCUITS 



SERIES SNG GATES* 





OPERATING 
TEMPERATURE 

RANGE 
-55°Cto 125°C 


FAN- 
OUT 


OPERATING 

TEMPERATURE 

RANGE 

0°C to 75° C 




PACKAGES* 


FUNCTIONS 


FAN- 
OUT 


Dual-ln- 
Line 


Flat 


Dual 4-lnput NAND Gates 


SNG40 
SNG41 


15 

7 


SNG42 
SNG43 


12 
6 


J 


N 


U 


Expandable 2-2-2-3-1 nput AND-OR-INVERT Gates 


SNG50 
SNG51 


15 
7 


SNG52 
SNG53 


12 
6 


J 


N 


u 


8-lnput NAND Gates 


SNG 60 
SNG61 


15 
7 


SNG62 
SNG63 


12 
6 


J 


N 


u 


Expandable Dual 2-Wide 2-lnput AND-OR-INVERT Gates 


SNG70 
SNG71 


15 

7 


SNG72 
SNG73 


12 
6 


J 


N 


u 


Dual Pulse Shaper/Delay AND Gates 


SNG81 


7 


SNG83 


1 2 
6 


J 


N 


u 


2-Wide 3-lnput AND-OR-INVERT 
Gates with 2-lnput Gated Complement 


SNG90 
SNG91 


15 
7 


SNG92 
SNG93 


12 
6 


J 


N 


u 


Expandable 3-Wide 3-lnput AND-OR-INVERT Gates 


SNG 100 
SNG101 


15 
7 


SNG 102 
SNG 103 


12 
6 


J 


N 


u 


Expandable 2-Wide 4-lnput AND-OR-INVERT Gates 


SNG110 
SNG 111 


15 

7 


SNG112 
SNG113 i 


12 
6 


J 


N 


u 


Expandable 8-lnput NAND Gates 


SNG 120 
SNG121 


15 

7 


SNG122 
SNG 123 


12 
6 


J 


N 


u 


Dual 4-lnput Line Drivers 


SNG 130 
SNG131 


30 
15 


SNG 132 
SNG 133 


24 
12 


J 


N 


u 


Quadruple 2-lnput NAND Gates 


SNG140 
SNG141 


15 

1 


SNG 142 
SNG 143 


12 
6 


J 


N 


u 


3-2-2-3-lnput Expanders for AND-OR-INVERT Gates 


SNG150 
SNG151 




SNG152 
SNG 153 




J 


N 


u 


Triple 2-lnput NAND Drivers 


SNG 160 
SNG161 


15 
7 


SNG 162 
SNG 163 


12 
6 


J 


N 


u 


Dual 4-lnput Expanders for AND-OR-INVERT Gates 


SNG 170 
SNG171 




SNG 172 
SNG173 




J 


N 


u 


Dual 4-lnput Expanders for NAND Gates 


SNG 180 
SNG181 




SNG 182 
SNG183 




J 


N 


u 


Triple 3-lnput NAND Gates 


SNG 190 
SNG191 


15 

7 


SNG192 
SNG 193 


12 
6 


J 


N 


u 


Expandable 8-lnput NAND Gates 


SNG200 
SNG201 


11 
6 


SNG202 
SNG203 


9 
5 


J 


N 


u 


Expandable 2-Wide 4-lnput AND-OR-INVERT Gates 


SNG210 
SNG211 


11 

6 


SNG212 
SNG213 


9 

5 


J 


N 


u 


Quadruple 2-lnput NAND Gates 


SNG220 
SNG221 


11 
6 


SNG222 
SNG223 


9 
5 


J 


N 


u 


3-2-2-3-lnput Expanders for AND-OR-INVERT Gates 


SNG230 
SNG231 




SNG232 
SNG 233 




J 


N 


u 


Dual 4-lnput NAND Gates 


SNG240 
SNG241 


11 

6 


SNG 242 
SNG243 


9 
5 


J 


N 


u 


Expandable 2-2-2-3-lnput AND-OR-INVERT Gates 


SNG250 
SNG251 


11 
6 


SNG252 
SNG253 


9 
5 


J 


N 


u 


8-lnput NAND Gates 


SNG 260 
SNG 261 


11 
6 


SNG262 
SNG 263 


9 
5 


J 


N 


u 


Dual 4-lnput Expanders for AND-OR-INVERT Gates 


SNG270 
SNG271 




SNG272 
SNG273 




J 


N 


u 


OR-Expandable Dual 4-lnput AND Gates 


SNG280 
SNG 281 


15 

7 


SNG 282 
SNG 283 


12 
6 


J 


N 


u 


Dual 2-3-lnput Expanders for OR Expandable AND Gates 


SNG 290 
SNG291 




SNG292 
SNG 293 




J 


N 


u 


Expandable 3-Wide 3-lnput AND-OR-INVERT Gates 


SNG300 
SNG301 


11 
6 


SNG 302 
SNG303 


9 
5 


J 


N 


u 


Expandable Dual 2-Wide 2-lnput AND-OR-INVERT Gates 


SNG310 
SNG311 


11 
6 


SNG312 
SNG313 


9 

5 


J 


N 


u 


Triple 3-lnput NAND Gates 


SNG320 
SNG321 


11 
6 


SNG322 
SNG323 


9 

5 


J 


N 


u 


Quadruple 2-lnput NAND Lamp/Line Drivers 


SNG351 


30 


SNG353 


24 


J 


N 


u 



♦Interchangeable with SUHL I 1 ' and SUHL2 t TTL circuits 

^Trademark of Sylvania Electric Products, Inc. 

% For outline drawings of all packages, see Section 1 . 
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SNG40,41,42,43 
SNG240, 241,242, 243 



go 



12- 1-2-3-13 



Pual 4-lnput NAND Gates 



SNG60, 61,62, 63 
SNG260, 261,262, 263 




12-1-2-3-5-6-7-9-13 

8-lnput NAND Gates 



SNG90, 91,92,93 



Q-" 




12- 11-13-14 



'11-2-31 + (5-6-7) 



2-Wide 3-lnput AND-OR-INVERT Gates 
with 2-lnput Gated Compliment 



SNG120, 121, 122, 123 
SNG200, 201, 202, 203 




12-1 -2-3-5-S-7-B-14-WX 



Expandable 8-lnput NAND Gates 



GATES 



SNG50, 51,52, 53 
SNG250, 251,252, 253 




11 - (14-1) + (2-3) t (5-6I * (7 -8-9) + X 



Expandable 2-2-2-3-lnput 
AND-OR-INVERT Gates 



SNG100, 101, 102, 103 
SNG300, 301,301,303 




12 • (1-2-3) + I5-6-7) + (8-9-11) + X 



Expandable 3-Wide 3-lnput 
AND-OR-INVERT Gates 



SNG140, 141, 142, 143 
SNG220,221,222, 223 



:=o° 

:3> 



Quadruple 2-lnput NAND Gates 



SERIES SNF/SNG 
TTL INTEGRATED CIRCUITS 



Pin 4 is Vcc- Pi" lOisGND 



SNG70, 71,72, 73 
SNG310, 311,312, 313 



13 = (1-14) + (2-31 




12 -(5-61 + (9-11) IX 



Expandable 2 -Wide 2-lnput 
AND-OR-INVERT Gates 



SNG110, 111,112, 113 
SNG210, 211,212, 213 




12«(14-1-2-3)-HS-6-7-8)*X 



Expandable 2 -Wide 4-lnput 
AND-OR-INVERT Gates 



SNG190, 191, 192, 193 
SNG320, 321,322, 323 



•SO 
BO- 
BO' 



Triple 3-lnput NAND Gates 
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SERIES SNF/SNG 

TTL INTEGRATED CIRCUITS 



GATES (continued) 



EXPANDERS Pin 4 is v C c. pm 10 is gnd 



SNG80, 81,82,83 



i^>" 



Dual Pulse Shaper/Delay AND Gates 



SNG280, 281,282, 283 

13 i-i 

^- 

12=1-2-3-14+X 

OR-Expandable Dual 4-lnput AND Gates 



SNG150, 151, 152, 153 
SNG230, 231,232, 233 




SNG170, 171, 172, 173 
SNG270,271,272, 273 



uonecior a 
2 — i-J I_5v3 



3-2-2-3 input Expanders for A-O-l Gates 



SNG180, 181, 182, 183 



8 * Collector X 



Dual 4-lnput Expanders for NAND Gates 



Dual 4-lnput Expanders for A-O! Gates 



SNG290,291,292,293 





Dual 2-3 Input Expanders for 
OR-Expandable AND Gates 



DRIVERS 



SNG130, 131, 132, 133, 134 

12-1-2-3-13 

Dual 4-lnput Line Drivers 



SNG160, 161, 162, 163 






Triple 2-lnput NAND Drivers 



SNG351,353 

3D- 

;iO" 
:;:£>'• 



Quadruple 2-lnput NAND 
Lamp/Line Drivers 
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SERIES SNF/SNG 
TTL INTEGRATED CIRCUITS 
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SERIES SIMG GATES 
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SERIES SNF/SNG 

TTL INTEGRATED CIRCUITS 



SERIES SNG GATES (Continued) 
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SERIES SNF/SNG 
TTL INTEGRATED CIRCUITS 



SERIES SNG GATES (Continued) 
Dual Pulse Shaper/Delay 3-lnput AND Gates 



> 

in 

ii 

o 
o 
> 



z 


< 


< 

a. 


< 

E 


> 


> 


< 

£ 


> 


> 


< 

E 


< 

a. 


< 

E 


> 


> 


co 

CO 

cm 
cm" 

CO 
CM 
U 

Z 
to 


X 

< 

S 

z 
s 


to 

CO 

T 


o 
o 




cq r~- to 


lO B r> 

CM* CM CM 


CM CD 
.-' d 

1 1 


CM CM 


LO 

■9 

d 


o o 


o 

LO 


o 

CO 
LO 

T 


^ 9 o 

ad*. 

o 


n ^ X 

CO CO 


1- 


< 


< 


< 


o o o 

d m to 

CM P~ 


CJ O O 

o in ifl 
cm r» 


_l _1 
-I -I 
< < 


o o o 

b id in 
cm r* 


< 


_i _j 
< < 


_l 
_l 
< 


_i 
< 


CJ o u 

d tn to 
cm r^ 


u o o 

O LO LO 
CM P~ 


co 

CM 

O 

co 

CM 

a 

z 
tn 


X 

< 

s 

z 
I 


CO 
CO 

7 


o 
o 




oi co n 


in *? r~ 

CM* CM CM 


LO P^ 

«-' d 
1 1- 


«. ™ 00 

*" *"" d 


LO 

d 


o o 

CM «- 


o 

CM 


o 

CD 

[ 

LO 

T 


T » 111 

d d ■*. 
o 


CO <- CO 
CM CO CO 




< 


_l 

< 


_i 
< 




o° O " 

£ in "> 

t" ^ ™ 


_i _j 
< < 




_i 
< 


_l _l 
-J _l 
< < 


_l 
< 


_i 
_i 
< 


o° o " 
in tn |q 
1 ^ 2- 


o° O O 
S to S 

1 n ™ 


z 
o 

5 

z 
o 
o 


> 

o 

II 

> 


> 

m 

I 
> 


> 

in 
in 

I 
> 


a 
a 

> 


I 

o 
> 


% 1 
If 

CM " 

s °° 

CM CN 

CO m 

00 «« 


a 

Q. 
> ■ 


1 

o 
> 


=5 f 
o £ 

ii 

CM co 
CO CO 
CM CM 

o" «-~ 

CO CO 
CM CM 

O O 
Z 2 

co co 


> 

LO 
LO 

I 

o 
> 


> 

o 
II 

O 
> 


> : 
o 

XI 

> -o 

LO U 

2 s 
ii ii 
_i -i 
> ° 


> 
o 
n 

> 1 

CO " 

cm' £ 

ii u 

I X 

> 9 


cc 

UJ 

t- 

Ul 

s 
< 

< 

0. 


_J 


I 


I 


c 

■ E 

I 

> 


1 
_J 
>" 


I 
o 


CO 

O 


o 
> 


i 
o 
> 



> 

in 
ii 

o 
o 
> 



Z 


< 

E 


< 

a 


< 

E 


> 


> 


< 

E 


> 


> 


< 

E 


> 


> 


< 

E 


> 


> 


< 

E 


< 

3. 


< 

E 


co 
co 

CM 

CO 

a 

z 

(A 


< 

S 

z 
I 


CD 
CD 

T 


8 




LO LO O 
P-; LO "tf 


CM 
CO 


CO LO, 
T 


CM Z CM 

- ^ p 


CM 


co iq 
T 


CM CM f^ 
CO CM O 


d 


CM cn 


lo *- r^ 
^ « d 
o o 


d 


CM CM 
CM <- 


o 

LO 
CN 


o 
o 

T 

LO 
CN 

1 


I- 


< 


< 


_i 
< 


o u O 

d tn tn 
cm r~ 


_l 
< 


-I _J 
-1 -1 
< < 


o o o 

d to tn 

CM r^ 


_i 
< 


_i _i 
< < 


o <-> o 

d LO °LO 

cm r- 


_i 
< 


_l _i 
—1 -1 

< < 


c_> o o 

dm in 
cm r>- 


_i 
< 


-I J 
_l -I 
< < 


_l 
< 


_l 
-J 
< 


00 

d 

CO 

(3 

z 
to 


X 

< 

2 

z 
S 


CO 
CO 

T 


o 
o 




LO LO CO 
CO LO CM 


CO 


cp in 

T 


CM ^~ Oi 

^-' i-' d 


CM 
CO 


co tn 

T 


•<f cm in 

^ N 01 

— ' d 


d 


CM CN 
CM »- 


pt ^ r^ 
P-. CO in 

odd 


d 


CM CM 

CM r~ 


o 

LO 
CN 


o 
o 

7 

LO 

1 


1- 


_l 
_J 
< 


< 


-i 
_i 
< 


lo o °in 
in in jy 


_l 

< 


< < 


o° O " 

7 S S 


-J 
< 


_i _i 
< < 


o° u o 
S tn tn 
1 « 51 


_i 
< 


_l _l 
_l _l 
< < 


7 - 8 


_i 
< 


_l _l 
< < 


< 


-1 
_l 
< 


V9 

z 
o 

5 

z 
o 
u 


> 

o 
II 

-I 
> 


> 

II 

I 
> 


> 

in 

LO 

X 

> 


Q 

a 
> 


1 

I 

O 
> 


i i 
p p 

CM CO 
CO CO 

o" «-" 
CO CO 
O <J 

z z 

CO CO 


. . a 
a 

>" 


1 

I 

O 
> 


I I 

o p 

CM CO 
CO CO 

o" >-" 
CO CO 

o a 
z z 

CO CO 


3 

Q. 

a 
> 


!■ 

o 

> 


_l _i 

O O 

CM CO 
CO CO 

o" «-" 
CO CO 

CI CJ 

z z 

CO CO 


a 
a 

> 


l 
_l 

o 
> 


_l _l 

9 9 

CM CO 
CO CO 

O" >-~ 
CO CO 

o o 
z z 

CO CO 


> 

>n 

LO 

I 
O 
> 


> 

o 

o 
> 


cc 

UJ 

i- 

Ul 

E 
< 
cc 

2 


_, 


I 


I 


■ X 

o 
> 


o 
> 


O 
> 


O 
> 


X 

p 


CO 



-V 



E I 



E £ 



© <D ® •- 

2 > 4- .2: 



E I 



E E 



El 



a < < 



CO CO +j ^ 



o o o o 



E E 



I- I- to 00 > 



Texas Instruments 



INCORPORATED 



POST OFFICE BOX 5012 



DALLAS, TEXAS 75222 



12-7 



SERIES SNF/SNG 

TTL INTEGRATED CIRCUITS 



SERIES SNG GATES (Continued) 



> 


o 










































u « 
o o 
o 


o 
o 


CO 


in co oo 


- 


[«. to 


^ CO 


- 


CN 


r"» 


en m < 
00 Z 


0) 


in in 


o 

CN 


in 
d 


o co 


in 


in 

CN 

iri 


CN 


p» o 


m 


in cn 


> 


o 










































> 


o 










































_l «> 


in 








a 










=r 














N 










U II 

o 

> 


o 
O 
o 


in 


^ m oo 

*" r»" """ 


in 

CO 


CN O 


cn in 


CO 


8 


CD 


m co < 
8 z 


m 

CN 
CN 


O CN 


o 


CN 


o co 

CN r- 


o 


co 
co' 


CN 


co «» 


CN 


o in 
co m 


> 


u 


o 


cn in o 


o 


CN «- 


© in 


UJ 


o 

CN 


o 

CN 


S 2 2 


._ 


£i «- 


CN 


m 


iS OS 


r^ 




CO 


CN t- 


CN 


cn co 


o o 


N 






















CO 








CO 










8 


CJ 












































> 












































UJ 




CO 


CO CO CO 


CO 


CO 

o 


CO CO 
«- CN 


CO 

co 


5 


co 
m 


co co co 
co r» oo 


CO 
05 


CO CO 
o «- 

CN CN 


CN 
CN 


3 

CN 


CO CO 

■* in 

CN CN 


s 

CN 


CO 
CN 


CO 

co 

CN 


co co 

05 o 

CN CO 


CO 


co 

CN 
CO 


0. 

> 




*r 


in co i^ 


00 


en 












CN 


CN CN 


CN 


CN 


CN CN 


CN 


CN 


CN 


CN CN 


CN 


CN CO 




CN 


CN CN CN 


CN 


CN o 


t- CN 


CO 


1- 


in 


co r- oo 


05 


O t- 
CN CN 


CN 
CN 


CO 
CN 


* in 

CN CN 


CO 
CN 


CN 


CN 


K 8 


co 


co co 








O O O 


(0 


O O 


o o 


o 


CT 


o 


O O O 


O 


O O 


O 


o 


O O 


O 


o 


o 


o o 


CJ 


O O 








z z z 


7 


z z 


z z 


T 


y 


Z 


z z z 


z 


z z 


z 


2 


2 2 


<i 


<* 


<£ 


z z 


^ 


z z 






co 


<o to co 


CO 


CO CO 


co co 


so 


CO 


CO 


CO CO so 


co 


CO CO 


CO 


w 


CO CO 


CO 


co 


CO 









< 

E 



u 

"i °10 
•"* CM 

o « g 

- 8« 

> 8 
i 


CO 


in co N 

r»' 


- 


r~ co "t co 05 


cn ffl m n < 


05 m co <r m 
co ** oo* 


in 6 in 
K *~ co 


in © 

CN CN 


CO 00 CN 


m o 
P " 


o 

>°8 

-» w « 

OH* 

o U 

> w 

m 

1 


CN 


05 CO t 


8 


"o 00 r« (O 00 

*- CN 


CN 

^ In r~ In < 
CN cn N - z 


oo in os © co 


in cn in 

*• •" r-.* 




in in oo 
d *~ 


in go 
CN "* 

CN 


> 

I co 

o o8 

U 

> 


O 


cn in o 


ST 

8 


4- o o m m 

CO «- i- «- 


o o m o < 
CN CN «- »- z 


in m o co «ct 

«- to *" N *~ 


CO r>» in 

*"* *" CD 


r- cn 

co 


O m o 

CN £ CN 


in "eb 

05 « 


UJ 

0. 

> 




O i- CN CO 


<«• m co S e» 


05 O «- CN CO 


SNG240, 241 
SNG250, 251 
SNG260, 261 


CN CN 

o" o" 
r» oo 

CN CN 

o o 
z z 

CO CO 


SNG290, 291 
SNG300, 301 
SNG31 0,311 


CO 

cn m 
co co 
O O 

z z 

CO CO 


o 

■* 
o 
z 
co 


SNG 50, 51 
SNG60.61 
SNG70, 71 


00 

s 

O 
z 

CO 


SNG90, 91 
SNG 100, 1 
SNG110, 1 
SNG 120, 
SNG 130, 


o" o" o* o* d 

« ID IS h CO 

o o o o o 
z z z z z 

co co co co co 


SNG190, 
SNG200, 
SNG210, 
SNG220, 
SNG230, 



e> 1 

o co v 

So S 

E \> S 

3 Cl - 

- 'e h d 

O > > ir 



12-8 



Texas Instruments 

INCORPORATED 
POST OFFICE BOX S012 • DALLAS, TEXAS 75232 



SERIES SNF/SNG 
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SERIES SNG GATES (Continued) 
maximum switching times in ns at 25° C free-air temperature 
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A— typical average delay added through expanded gate. 



FROM OUTPUT 
UNDER TEST 



V CC 



FROM OUTPUT 
UNDER TEST 



I C L - 15 pF JT 1N3064 

5[ 1N3064 



LOAD CIRCUIT 1 LOAD CIRCUIT 2 

Cl includes probe and jig capacitance. 




FROM OUTPUT 



T~j jy — open 



2N3O10 
FROM OUTPUT 



LOAD CIRCUIT 3 




LOAD CIRCUIT 4 
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SERIES SNF FLIP-FLOPS* 
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* Interchangeable with SUHL 1 1 and SUHL 2t TTL circuits. 
t Trademark oi Sylvania Electric Products, Inc. 
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SERIES SISIF FLIP-FLOPS (Continued) 



line summary 
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S-R CLOCKED FLIP-FLOPS 
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CAPACITIVELY-COUPLED 
S-R FLIP-FLOPS 
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AND-INPUTJ-K FLIP-FLOPS 
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SNF210,211,212,213 
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AND-OR-INPUT 
J-K FLIP-FLOPS 



Pin 4 is Vcc, P' n 1 is GND 
DUAL FLIP-FLOPS 
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SNF120, 121,122, 123 
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DUAL J-K FLIP-FLOPS 
(SEPARATE CLOCKS) 



SNF110, 111,112, 113 
SNF130, 131,132, 133 
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DUAL J-K FLIP-FLOPS 
(COMMON CLOCK AND CLEAR) 



H = high level 
L = low level 

t n = bit time before clock pulse 
t n+ -j = bit time after clock impulse 
Q n = level of output Q at t n 
Q n = complement of Q n or level of 
output Q at t n 
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SERIES SNF FLIP-FLOPS (Continued) 
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SERIES SNF FLIP-FLOPS (Continued) 
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PRINTED IN U.S A 

Tf cannot assume any responsibility for any circuits shown 

or represent thai they are free from potent infringement. 

TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME 
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE. 
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